Abstract. In this paper, we give a simple proof of an identity between the Fourier coefficients of the weakly holomorphic modular forms of weight 0 arising from Borcherds products of Hilbert modular forms and those of the weakly holomorphic modular forms of weight 2 satisfying a certain property.
Introduction and results
A certain sequence of modular forms of weight 1/2 arises in the theory of Borcherds products for modular forms with Heegner divisors. Zagier proved that there exists a duality, called Zagier duality, between the Fourier coefficients of these modular forms and those of some modular forms of weight 3/2. In [2] Rouse obtained an analog of Zagier duality between the Fourier coefficients of the weakly holomorphic modular forms of weight 0 arising from Borcherds products of Hilbert modular forms and those of the weakly holomorphic modular forms of weight 2 satisfying a certain property. In this paper, we give a simple proof of the identity proved in [2] , by constructing a linear relation among the Fourier coefficients of weakly holomorphic modular forms.
Let χ p be the Dirichlet character · p . For an integer k ≥ 0 and = ±1 let A k (Γ 0 (p), χ p ) denote the subspace of weakly holomorphic modular forms F (z) of weight k and character χ p such that if
where
Let p be a prime and
From Proposition 1.1 we obtain the following theorem that gives a connection between a weakly holomorphic modular form of weight 0 arising in Borcherds products for Hilbert modular forms (see Theorem 6 in [1] ) and a certain weakly holomorphic modular form of weight 2. 
Proof of Proposition 1.1. Suppose G is a meromorphic modular form of weight 2 on Γ 0 (p) for a prime p. We denote the set of distinct cusps of Γ 0 (p) as S p = {∞, 0}. For τ ∈ H ∪ S p , let D τ be the image of τ under the canonical map from H ∪ S p to X 0 (p), where H denotes the complex upper half-plane. The residue of G at D τ on X 0 (p), denoted by Res D τ Gdz, is well defined since we have a canonical correspondence between meromorphic modular forms of weight 2 on Γ 0 (p) and meromorphic 1-forms of X 0 (p). If Res τ G denotes the residue of G at τ on H, then we obtain
Here, λ τ is the order of the isotropy group at τ . The residue of G at each cusp t in S p is
To prove Proposition 1.1 we take G = fg. Since χ p is a quadratic character, G is a meromorphic modular form of weight 2 on Γ 0 (p). We have
Therefore, by the residue theorem we give a proof of Proposition 1.1.
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